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DETAILED ACTION 

This Office Action is in response to the amendment filed 14 April 2009 and 02 
April 2009. Claims 2, 3, 13 and 20 have been cancelled. Claims 1, 4-12, 14-19 and 21- 
25 are pending. Claims 21-23 are withdrawn. Claims 1, 4-12, 14-19, 24 and 25 are 
currently examined. 

Affidavit or Declaration under 37 CFR 1.132 

The declaration/affidavit by Dr. Griese under 37 CFR 1.132 filed on 02 April 2009 
is insufficient to overcome the rejection of claim 1, 4-8, 10, 15-19, 24 and 25 under 35 
U.S.C. §103(a) based upon Tobiasch etal. (2001, hereinafter "Tobiasch") and Snijder et 
al. (1999, hereinafter "Snijder") as set forth in the last Office action because the 
declaration includes statements which amount to an affirmation that the claimed 
subject matter functions as it was intended to function, which is to induce an immune 
response. This is not relevant to the issue of nonobviousness of the claimed subject 
matter and provides no objective evidence thereof. See MPEP § 716. 

An affidavit or declaration under 37 CFR 1.132 must compare the claimed subject 
matter with the closest prior art to be effective to rebut a prima facie case of 
obviousness. In re Burckel, 592 F.2d 1175, 201 USPQ 67 (CCPA 1979). See MPEP 
§7 16.02(e) [R-2]. There is no experimental result comparing the amount of immune 
response generated by the claimed composition of ORF2+5+7 with that generated by 
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the prior art composition of ORF5+7. Therefore, the assertion that 0RF2 does not elicit 
any immune response lacks evidentiary basis. 

Furthermore, the asserted unexpected result of immunogenicity using the cited 
reference, Chirnside, is not convincing and does not out weigh the teachings from the 
prior art reference, Tobiasch. The Chirnside vaccine vector not only comprises 
ORF2+5+7 but also 0RF3, 0RF4 and 0RF6, which do not encode structural proteins. 
There is no experimental result directly comparing the amount of Immune response 
generated by the claimed composition of ORF2+5+7 with that of the Chirnside vector of 
ORF2+3+4+5+6+7 in the same test. Although the Chirnside patent discloses that 
0RF5 is the most potent immunogen, 0RF5 only expresses one of the important EAV 
structural proteins. One skilled in the art would be motivated to generate immune 
responses specific for a protein structure that better mimics the wild type EAV particle 
complete with all structural proteins encoded by 0RF2, 0RF5 and 0RF7. 

Dr. Griese's opinion that the naturally low EAV 0RF2 antigen concentration was 
thought by scientists in this field to contribute to the extremely poor antigen recognition 
is unrelated to the rejection at issue. The low antigen concentration would not cause 
one skilled in the art to not expect any immune response once the immunogen is 
efficiently expressed from a vector comprising the EAV 0RF2 sequence. 

In view of the foregoing, when all of the evidence is considered, the totality of 
the rebuttal evidence of nonobviousness fails to outweigh the evidence of obviousness. 
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Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. §103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

MAINTAINED REJECTIONS 

The rejection of claims 1, 4-8, 10, 15-19, 24 and 25 under 35 U.S.C. §103(a) as 
being obvious over Tobiasch etal. (2001, hereinafter "Tobiasch") in view of Snijder et 
al. (1999, hereinafter "Snijder") is maintained. 

The instant claims are directed to a vaccine composition, which is protective 
against equine arteritis virus (EAV) infections in horses and induces a cellular immune 
response, comprising a nucleic acid encoding a EAV sequence consisting of open 
reading frame 2 (0RF2) of SEQ ID NO: 2, 0RF5 of SEQ ID NO; 5 or 9, and 0RF7 of SEQ 
ID N0:7. 

Tobiasch etal. teaches DNA vaccination for prevention of EAV in horses. The 
cDNA sequence of 0RF3, 0RF4, 0RF5, and 0RF7 (Table 1) were molecularly cloned 
into the corresponding sites of expression vectors pCR3.1, pDisplay, and/or 
pcDNA3.1/HisC. See Abstract and on page 189-190, Molecular Cloning of Viral cDNA 
and Preparation of Plasmid DNA. The vaccine composition comprises one or several 
vectors, each comprising the aforementioned individual EAV ORF. See page 193, DNA 
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Vaccination of M\ce with Vector Construct Expressing Viral ORFs 5 and 7. The vaccine 
composition further comprises PBS (p. 191, DNA Vaccination of Animals), which is a 
pharmaceutically acceptable carrier or excipient. 

Tobiasch eta/, does not disclose EAV 0RF2 in the nucleic acid vector 
composition. However, Tobiasch eta/, discloses that ORFs 2-7 encode structural 
proteins and that ORF 2, 5 and 7 are in the same reading frame while overlapping with 
ORF 3, 4 and 6 (page 193, Figure 1). 

Snijder eta/ discloses EAV 0RF2, which contains the genes 0RF2a, encoding a 
new envelope protein E, and 0RF2b, encoding the small glycoprotein Gs. Both EAV E 
and Gs proteins are essential for the production of infectious progeny virus. Most 
importantly, Snijder eta/ discloses that 0RF2a is conserved in all arteriviruses 
(Abstract). The minor envelope glycoprotein of 25 to 30 kDa is encoded by EAV 0RF2 
(page 6335, right column, middle sentence between the two paragraphs). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Tobiasch composition so as to include one more 
antigen, 0RF2, because Snijder eta/ suggests that 0RF2 is conserved in all 
arteriviruses. The skilled artisan would have been motivated to do so to induce a 
broad-range immune response against all arteriviral structural proteins, or to augment 
the immunogenic effect of ORF 5 and 7 with the one more structural antigen, 0RF2. 
One skilled in the art would be motivated to generate immune responses specific for a 
protein structure that better mimics the wild type EAV particle complete with all 
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structural proteins encoded by 0RF2, 0RF5 and 0RF7. Given the general molecular 
method of cloning the EAV ORFs into the same expression vector and the published 
ORF sequences in GenBank database as disclosed by Tobiasch etal., there would be a 
reasonable expectation of success. Thus, the invention as a whole was clearly prima 
facie obvious to one of ordinary skill in the art at the time the invention was made. 

Response to Arguments 

Applicant's arguments have been fully considered but are not persuasive. 
Applicant argues that the Snijder reference's disclosure about post-translational 
modifications of the EAV E protein, encoded by 0RF2a, renders it unpredictable which 
form of 0RF2a would be suitable for a vaccine composition without harmful side effects. 
Applicant further asserts that the Snijder reference makes clear that selecting the 
correct combination of EAV ORF sequences for inducing an immune response requires 
further investigation. 

Applicant's argument regarding the unpredictability of the immunogenic property 
of the post-translational form of 0RF2a lacks evidentiary basis and misconstrues the 
rationale of the rejection at issue. The Office never restricts the modification of the 
Tobiasch composition to adding 0RF2a only. Rather, the Office's position clearly sets 
forth the rationale to add the DNA sequence of 0RF2, the only other coding gene for a 
EAV structural protein, into the prior art immunogenic vector expressing ORF 5 and 
0RF7. Absent evidence to the contrary, whichever form is the result of post- 
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translational modification does not interfere with the immunogenic effect of the 
expressed protein from 0RF2. 

Applicant has mischaracterized the cited prior art, Snijder, by focusing on the 
irrelevant fact that "the simultaneous expression of EAV ORFs 2a, 5, and/or 6 in 
vaccinia virus based expression systems did not result in the production of subviral 
particles." First of all, Tobiasch already discloses significant immune responses elicited 
by EAV ORFS and 0RF7 expressed by a vector pCR 3.1 in mice (See page 194, left 
column) and that the 0RF2 is the only other structural protein in the same reading 
frame as ORF 5 and 7 in the EAV genome (page 193, Figure 1), so ORFs 2, 5 and 7 are 
all required for the expression of structural proteins to generate subviral particles, which 
would agree with Snijder's experimental result that expression of EAV ORFs 2a, 5, 
and/or 6, missing the structural proteins encoded by ORFs 2b and 7, did not result in 
the production of subviral particles. Secondly, Applicant has not provided evidence or 
reasoning showing that the production of subviral particles is required for induction of 
an immune response and why such an immune response would not be elicited by an 
antigen such as the protein expressed from ORFS or 0RF7 individually. 

Examiner does not concur with Applicant's assertion of 40,320 combinations of 
different ORF sequences to arrive at the claimed vaccine composition. Given Tobiasch's 
disclosure of 0RF2 as the only other structural protein in the same reading frame as 
ORF 5 and 7 in the EAV genome (page 193, Figure 1), it would be immediately 
apparent to one skilled in the art to combine all structural proteins, which are the major 
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components of a viral particle, so that the vaccine would elicit immune responses 
specific against each structural part of the viral particle. 

Further, Examiner does not concur with Applicant's assertion of an unexpected 
result. Dr. Griese's opinion, that the naturally low EAV 0RF2 antigen concentration was 
thought by scientists in this field to contribute to the extremely poor antigen 
recognition, does not contribute to an unexpected result of the generation of an 
immune response. The low antigen concentration would not cause one skilled in the art 
to not expect any immune response once the immunogen is efficiently expressed from a 
vector comprising the EAV 0RF2 sequence. 

To be of probative value, any objective evidence should be supported by actual 
proof. Applicants have not presented any experimental data showing that prior art 
composition of ORF5+ORF7 in Tobiasch elicits higher and broader immune response 
than the claimed composition of ORF2+ORF5+ORF7. Due to the absence of tests 
comparing applicant's vaccine composition comprising ORF2+ORF5+ORF7 with that of 
the closest prior art, comprising ORF5+ORF7, the Examiner concludes that applicant's 
assertions of unexpected results of "improved and sustainable immune response" 
constitute mere argument. See MPEP §716.01(b). 

Furthermore, the asserted unexpected result of immunogenicity using the cited 
reference, Chirnside, is not convincing and does not out weight the teachings from the 
prior art reference, Tobiasch. The Chirnside vaccine vector not only comprises 
ORF2+5+7 but also 0RF3, 0RF4 and 0RF6, which do not encode structural proteins. 
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There is no experimental result directly comparing the level of expression of the claimed 
composition of ORF2+5+7 with that of the Chirnside vector of ORF2+3+4+5+6+7 in 
the same test because the efficiency of expression of the immunogens affects the 
antigen concentration, which determines the amount of immune response generated 
against the antigen. Although the Chirnside patent discloses that 0RF5 is the most 
potent immunogen, 0RF5 only expresses one of the important EAV structural proteins. 
One skilled in the art would be motivated to generate immune responses specific for a 
protein structure that better mimics the wild type EAV particle complete with all 
structural proteins encoded by 0RF2, 0RF5 and 0RF7. 

Overall, applicant's argument, together with Dr. Griese's declaration, does not 
present evidence for a lack of reasonable expectation of success in adding another 
structural protein antigen coding sequence, 0RF2, to the ORF5+7 in the prior art 
expression vector or plasmid, which would generate immune responses specific for a 
protein structure that better mimics the wild type EAV particle complete with all 
structural proteins encoded by 0RF2, 0RF5 and 0RF7. A showing of unexpected 
results must be based on evidence, not argument or speculation. In re Mayne, 104 
F.3d 1339, 1343-44, 41 USPQ2d 1451, 1455-56 (Fed. Cir. 1997) (conclusory statements 
that claimed compound possesses unusually low immune response or unexpected 
biological activity that is unsupported by comparative data held insufficient to overcome 
prima facie case of obviousness). 
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NEW REJECTIONS 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 4-7, 15-18, 24 and 25 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Chirnside etai (US 5,773,235, patented 30 June 1998). 

The instant claims are drawn to a vaccine composition comprising a nucleic acid 
of an EAV sequence consisting of 0RF2, 0RF5 and 0RF7. The word "comprising" in 
front of the word "consisting of" is open limitation. Thus, the instant claims read on a 
nucleic acid sequence of 0RF2 to 0RF7. 

Chirnside etal. teaches bacterial expression vectors and constructs comprising 
cDNA encompassing EAV ORFs 2 to 7 (column 4, lines 8-12). The DNA encode for 
peptides that produce a potent neutralizing immune response against EAV in horses 
(column 1, line 57-62). 

Thus, the instant invention is anticipated by Chirnside etal. 

Claim Rejections - 35 USC§ 103 

Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chirnside etaL (US 5,773,235, patented 30 June 1998) in view of Krieg etai (1998). 
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The instant invention is a vaccine composition comprising EAV ORF 2, 5 and 7 
and further comprising a nucleic acid encoding interleukin 2 (IL-2) or further comprising 
one or several adjuvants. 

The relevance of Chirnside etal. is set forth above. Chirnside etal. does not 
disclose any adjuvant or IL-2 sequence in the vaccine composition. 

Krieg etal. suggests unmethylated CpG dinucleotides as adjuvant for DNA 
vaccines. Specifically, Krieg etal. discloses that CpG motifs can be added deliberately 
to DNA or conventional protein vaccines to enhance the Thl immune response. Krieg 
etal. also discloses that IL-2 improves activation of antibody-dependent cellular 
cytoxicity. See Abstract and page 25, right column, last paragraph. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the cDNA or vector of Chirnside etal. by adding CpG 
dinuleotides and/or IL-2 sequence as taught by Krieg etal. The skilled artisan would 
have been motivated to do so to exert an essential endogenous adjuvant activity for the 
EAV ORF vaccines and to increase the efficacy of the EAV vaccine composition. There 
would have been a reasonable expectation of success, given that CpG DNA can directly 
activate both B cells and monocytic cells including macrophages and dentritic cells (See 
Figure 1), as taught by Krieg etal. Thus, the invention as a whole was clearly prima 
^c/e obvious to one of ordinary skill in the art at the time the invention was made. 
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Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chirnside 
etal. (US 5,773,235, patented 30 June 1998) in view of Gregoriadis etal. (1997). 

The instant invention is limited to encapsulating the nucleic acid or vector 
vaccine into cationic liposomes. Chirnside etal. does not disclose this feature. 

Gregoriadis etal. discloses that antigen-coding vector entrapped into cationic 
liposomes leads to greatly improved humoral and cell-mediated immunity. See 
abstract. 

It would be obvious to one skilled in the art at the time of invention to modify 
the vaccine composition comprising a sequence of EAV ORF 2, ORF 5, and ORF 7 by 
encapsulating the nucleic acid or vector vaccine into cationic liposomes. One would be 
motivated to do so for the purpose of improved humoral and cell-mediated immunity. 
Thus, the invention as a whole was clearly prima /ac/e obvious to one of ordinary skill in 
the art at the time the invention was made. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Louise Humphrey whose telephone number is 571-272- 
5543. The examiner can normally be reached on Mon-Fri, 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Helms, can be reached on 571-272-0832. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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